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(54) TRIPOD TYPE CONSTANT VELOCITY JOINT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce axial tension and to improve 
durability. 

SOLUTION: A region partitioned by two straight lines including a normal 
of a trunnion is made into a load working region by drawing the two 
straight lines at an angle of ±a against the normal (standard line L) of 
the trunnion drawn from a center of an inside roller 23 at the time when 
a total contact angle by frictional resistance and whirling of the inside 
roller 23 is specified as 4. Thereafter, in the case when an angle which a 
line connecting an outer peripheral surface center of an inside roller 23 
and an edge of an outer peripheral surface 21 makes with the standard 
line L is specified as 41, an angle which a line connecting an inner 
peripheral surface center of an outside roller 25 and an edge of an inner 
peripheral surface 27 makes with the standard line L is specified as a2 
and an angle which a line connecting the inner peripheral surface center 
of the outside roller 25 and an edge of a rolling surface 29 makes with 
the standard line L is specified as S3, each of the angles a1, 42 and 43 is 
made larger than a, and outer edges of the inside and outside rollers 23 r 
25 are positioned out of the load working region. 
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ft, mi<o®&m<D^mc®%£tiz>^Vi?>yt, 

0tt&fc»oTjgRSft* *ft^ftfch?5^ffi*:#1- 
5 Kf$^ 

lcHfl#fi^«l«l«fc38RSft* ^2 0[II^W0«lc 
S#**lS hy#-K£* 

&ftlc*MRr5fc*fc, *ft^ft<B*»fc:i!b#Bj&s»j* 
Sftfc 3 ISoftffi!] o — 7 1 , 

^rft^ftoftji KUtrKrtfll 0-7 ©i!b«ffifc»J6+5 Qfl 
«ffiAS«rtStt5fc*»t, *ft*ft*>*flfcllftE5tM K 

2 t U a 1 = tair 1 (^1+^2) , h y K^'fr 
©SftiI*)fcJ:3**8MM**:a2, a=al+a2* 

ftfclftE h 7^^^(Ojfeig|lC^LT± a^Sf2^ 

ci — 7©B03*ffi, ii&EMIIin-^OifcMf*, -ttt-^Jx 

j»-ei2liiS^fc«ttE^lc#a£i-5 r £ Sr««^-f5 h y 

ft, »l©lHlfi«©«iJBtc@#**i5^^^v^2:, 
<©«ifclc»oT@R3ftfc^ 

lcRJS#fi^*in[Hfc£R£ft. »2©lHHs«li©*b«^ 

@^£ft* by^-Ki:, 

£*nsi-s &#mft<Dmnffi&j8& £ ft/t 3 n - 7 

-tan" 1 Ul+ji2), h y ^Kt&^fiftJitUC 
J:5**jSIW!&a2. a = ol + a2^f5h SUE 
J$ffi n - 7 © (f'C?3&» b §! jtoftfclffiE h y 
#LT±a^&T2#(Diti&£§|V^c£#. ftfJE&St) 
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ffi©i*30*& s * «rEb7=*;^ttl&fc**ME2#<D 

y /K-KM^ii^a-r vh 0 

[0001] 

10 [0 0 0 2] 

[ffi*0>ft«] 6»*©K»5R(c«^3&*ft5«a^3 

V h3&Sj£<ttffi*ftT^5 8 W^.ff»WI8 6 3- 1 8 6 
0 3 6 -S-^K-^IrI 62-233522 -f^^tCl*, U 
9, Bio (HI9 ^<DA-AW\MW fc^Lfc«fc5lC 

t, mz$tmv 3 j > b tm-r) asE«$ft"cv^s 0 r 

7^f/^7 Mp-efc5*llHlt*ll2<D*ll«|C@#$ft 
20 3+£ffitt©^*i*>^3 t, M^MOYV 

b*-Cifo5»2lHHte«i4©»iiiia^@#Sft5 MJ K 

[0 0 0 31 ^^^^^3©rtffiJCtt, RJS#|fO"C*IIO 
Pi (12 0° P£H) 3«0fO|MI«7 3&S»fiJtSft-CV^ 
*2lHH5*ll4lc@»$ft6bysK-K5tt:, £2 (3 

mm4<D^m*fcA'rz>XAni 3 ro7K^^i3 
o^ffi*»e>P3^*iRiT?«raBS (120 0 ihm) tc^is: 

SftfcRtt«*©3*© h7=t^l 5 kfrbm&Zti 

30 LT\ ^JilCiGi*ffi«0|5»ffi2 9!&S»J*§ftfcn-7 

»$ftrv^5, -tUT, ^ftfep — 7 1 9Sr^^^>^ 
3«ODfl«7^*'&Si3:5r: 4:1c J: 0 , *iS^3>fvb 
iaM»J«£ftTl*5. *|H]tt7S:«fi8-r5*ft-?ft-» 

-fmtM k»i iu, *ft-fftnaiitti!aEt4oT*3 

9, #n-7 1 9tt, rftb-»©^ K»l 1^>B 
ic. e»*5«fc05«BSffil-*»Sft5o 
[0 0 0 4] ZG>4$l&i?a ^Htft, 1 13 

e«2i6SlHlte1-5 4:, *©|5I*SWWM4. /^^V^3 

yc, ^llEl^$A2o4«^IAi»4:^2[H]^#4^4 ] '^#^ 
(»l®tett2fc»2 0*5«l4 fc<B|H 

b#i*s#ai-$»'&) i-fi, wfte>i^iHite*ii 

2, 4 OlHll5(c^or#h 7-^-^1 5d5, »l£i-SDfl 
U7<Dtf<{ K«l ll:»Ut, 0 9, HI Otc^Lfci 
5 I- b y K5 1 3 LT^Hl-rSo 

# h7^ty l 5t:^$iifcp-7 l 9ii x 
so *IH«7W^>f K»l I±^l5i&-r5 4:^tc x &b7~ 
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[0 0 0 5] ^vy/VD-^^^ii^a^^hlT 

12, ^ 3 ^yh^Wt6tMi, S2fiIC«b 

t G>»»U J.o h 7=tyi 5 OftefpHc 
fBo"C«»1-S. #n-7l 9tc£©*5fc«*fcll)# 
1 9©(E»ffi2 9 fcWJCSi" 

wfcsSSfcS. £0>»S\ H9, HI 0(C^Ufc*5Si>a 
>fynm llal(teftlclttttt*#ft3»co*li*aEl!i 

^5:t)ot^:F/^^mfc (shu 
dder) tff(f*bSfi»dS^jB$n5, 
[0 0 0 6] r<0±5fcfi»&»;i5fc^*L"C, 
¥8-2 9 0 2 9 7*&«-^«Bll¥9- 1 9 6 0 8 1* 

igv^v hdsiE«*ttTv^5. r^jlv^-f vhi 

Wo— 7 2 3 £*MBflo — 7 2 5 £ j&»e>*J*S;h/CV*5. 
f*3{i!|p-7 2 3(1, ^i:fi^l2 i*s»rt*Jx5i:* 

3&»o«»i«E(c3t*Sn*rv^5 0 *Ml!ln-7 2 5 

14, 7 2 3©Ci»ffi2 1 tC»JS1-S|U]« 

©2 7 35S?^fi!cSiXT*3>!). ^ii!Jn-7 2 3fcJ;oT»» 

o&ttfcixfctf'f K«l 1© h75^ffi9tc#U 

^tB*fi»ffi2 9 3&S»fiRSttXV^5o *h77 
^ffi9(Ort^(Ctt^>f K©4 1, 4 3^>)^/3(D 

4 3l:^«ti-9 2 5^*ffi4 5, 4 7^tt 

[0 0 0 7] ^^f/Vti-y^:<D^m^B^ > V 1 l-*5V> 

fSCittfi, :n^n-7 1 9&**fiM* 5*Mllo 
-7 2 5 3&S h7 7*ffi9lC#LTK»1-S. 

ea«F^*5»t5/N^^v^3 1 h y ks 

■fctcRSUCM:, *n-7l9S:i*t5l'3«B-7 2 3 
IC^LT^d-7 2 5dS»lb"r<5trai*lc % ftifljo- 
7 2 3flS = — K/Htflg 1 7lc2tLT h7-t^l 5d|A 
S. rtie>*rtflHo-7 2 3-^^MJOIp- 
7 2 5<D?£W)\±. Vy^VO- 7*0*3Si?3^ V 

1 9<0*»(Clfc'<T#«J.oSfeLTl^S 0 



[0 0 0 8] 

-<5J;9^, *n-7^1* LfcR»(c(attLfcV^£ 

ofc 0 ^n-7^I^3>fyMt 

£\ B 1 2^Lfc<fc foMv-y 2 3 

0-7 O i # h7S'^ffi9(c»ora 

«»»U CftfcffoT, rt«n-7 2 3tt, *MMn- 
7 2 5lC^U-C»r-5 0 £fc, /N*^^^3Srafeb 
-C#*.fc»S\ HI 3lc?3%LfcJ:5fc:. h y K5 
f±, *a^3>f vh ias*W-C^Ufc*lRj(c|Hl(s1-SW 

C->D->Afc»h,lItK miC^oT, rt«n-7 2 3 
(i^«o-7 2 5IC#LT»»r*. Ctl^OjSIbO 
20 ~- 7*5 h7^tVl 5JC*tbt*li*|Rl 

h^^^t^fciai - ) Otio-7^'^Oi 
SEttll, K/v*bSl 7tc^LT^iiln-7 2 3*SN 

[0 0 0 9] (ES^a^V MtflallEU b7^ty^ 
fro t3&SA->B->C£#lW-5J:, h7^y^Ot 

2 3 tcfl-- K/HlbS l 7 £ (oraoMMggifc J; 9 h 7 

7~*V*'kO t £n-7*'frO i ttilltRU 

J: 9, rtffln-7 2 3Ktt=— K/mgl 7t©IB«)* 

dSf^ffli-s, h7^y^Ot^D^Bi: 
#»1-5t, ^{lln-7 2 3WtfMHn-? 2 5lC^fLT 
HI 3+t?R«FtHH]9»c»»U CtLlCct^, ^liln- 
7 2 3(CH^(||d-7 2 5 k<DmW8&&\z£ «9(^{l!ln- 

40 *36SfPffli"S 0 h7^y^Ot^B-^C->D 
k»fh1rZ>b* ^(IJn-7 2 3ii^0!lD-7 2 5tc^L 
•CHI 3+"C*tHH]»?»c«Kit, rtLtcJ;*), ^iiln- 
7 2 3IC^{|Jd-7 2 5 £<0*»SttlCj; 9 

7 ^iiffi ^*iI0 o - 7 rtJ^Bo«/Sli^W*fRHc»» U 
[0010] ^ ^T, ^{RiJn-7 2 3 h7^t 
50 0-7 2 5 ^©*«lSS(cJ;5rtiRi#©^(cffi«$tu, 
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5rtfi*©Aas*Mlln-?2 5 

K/Hlia 1 7 t(D»*aft^J;5^H«0#«)*id s ^ 
{|jn-7 2 5 t<0«««tt(CJ:5^lRl#©*ttt** 

1*181 D-> AWCtt-- K/Mtig 1 7 £ <D**Sgi;lc 

[0011] rt*|P-9 2 3 fcMHn — 7 2 5 
ffffl-f5wi:^J:t>a^*s*li*lRl«c»i!iU m 1 4 lo^ 
*LT, r J: 5»ttft o l 
-7 2 3<D**»»ftS:o 2 SI 1 3tC^Ufc 

fflflfl) \±±mf&ft%a (=al + a2) t Lt\ ±a^ 20 

[0012] -ttic, »a^ 3 v h i <o,m • @ft<b 

SrH5'<<, Wo-7 2 3«)fl*i2 1^Mio-7 
2 5 0Dfl«®2 7*3,tVteftffi2 9©*»« ( b7^t 

:of^ 113 istck o \z.^ _bjfcLfc«fa© 

ttmmnmkmm (±<o «i2i«®27, 

tettffi2 9!ft>e>aittr6*^*>5. rtfljn-y 
2 3^«p-7 2 SOrtWHffitCWu »a^a>f>h 

o-72 3^«o-7 2 5©Mft*ft«»«as±i:5 

tf, mtiv&m^MtK&vfatzm^ti h v km* 

[0 0 13] 

«iS^RH*iRi"C«ra»»^3SKSix, ^2(DlHl^#<7)$i 
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f K*©h7y^ffilc#jS1-5(g|liffi3SS»**ixfc3fl 

1, «rlBrtffi|n-7t*«B^ift|n-9i:0*«« 
$C& M 2£U al=tan-> {fxl+n2) , b y ^K- 
K + 'Ef^lBttSUtwJlSa^aillftio 2. a = a 1 + 

2#0>ilGlftSr3lv\fci:#* rt«n-9©i0i*ffi*3J:tf«r 

*L^ix©rt^»j&s, *iah'7=*y©ttiii*r^atfE2 

[0 0 14] 4fc, »*3K2<0»Wt?tt, 

»sB*Da» t-ii Ar §3^h7^ty« @ 

^HJSI*ln]-C«B(|IB^*K$ix, »2©Ii]fi«i©«i«lc 

As«*s*tfc3«<oo-7 * smb**: h y m^m 

«*Sr/*2 2:L, o 1 =tan" 1 (/* 1 + m 2) , hy^ 
-K4 3 ^O^n^9lcJ;5a^ib^S:a2, a-al 

Eh7=^-y©teJ»(c#UT±o^ft«-C2*©iiUftS: 

ife**^WB2*©e»^B:s*nfc««^icsa-t- 

[0 0 15] 

P^:fcf:otll EI*s«aitJte6ri:S:lljB-r'<<, 
>f Kt*b7=ty, D-9*(c(iiJ|a(co^»*S:# 

ii^^Si:, /N^v?^^3*5J:05M;#*-K5tt, HI 1 

9a, 9 b 2 5 b<D%&\Z}d\,^X , 

ft#MBfl©h7S'^ffi9 a <b^{RlJn-y 2 5<7^tTO2 9 

CtUCttLT, WfW"*IrI««0 h77^B9 b t 
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io& floras. 

[0 0 16] z<D*$mv 3 4> h 1 ft. f^r^v 

-r/>mmm<D Yy^-fu^y h*-c*>5*iiHi(E«i (ia 
^itT) Ottawa***!* h y k 5 1 &«*.t^ 

5o ^*^V^3©rtffifc:tt, R«*IrIT?«MH (12 
0' mm) ^3«SfO(Ul«7iS****lTV^ 0 #0D<» 

a, 9b^n^K»lla, 1 1 b j&S*frrfii LTK 

Kf4, «»UfcSSffi3 1 a Sr*1-5^ K«3 3 adS 

JMKfctt* «ftLfc3«ffi3 1 b«rlf1-6^ Ktt3 3 

-ncjiast^n-cv^. "rftb*»Mh7y^ffi9 a, 9 

bit *»»<0*ttSr#UT*5>3, *fc, ffih^y^ffi 
9 a, 9bdS^il3 1a, 3 1 b ft1-£:&SttAfcR 
SSJxTV*5. ^£#*W&#<-f F«1U, lib 
o»*tt, ^*^v^3aSr»fi6"f5IS(c, «3filc:*5lt 

[0017] b y tf- K 5 14, « 2 [H6«0H« 

#*A1-3#*SIS1 3 k* Z<otfx&l 3<DftMfti>*b 

nrnxfotmrnm (120* mm) tt&ztiitwmm 

7^ > 1 5lcf4, =-K/H*£l 7^ltn-7l 

*iT^5„ b-7 1911, K/H*5 1 7lc*MR-f3 

2 3*:, rtffi!ln-7 2 3(w*ffitK'fr1-5^«|o-7 2 5 
td»e>***iXTV^5 e *MRlJn-7 2 5|4, (^©2 7 

1-5^<¥*a*fco-Cl^ e HI*, W^3 5li=-K 
/HdSl 7 h^/^-3 6^&ttiktf> 
It (*Uhtf>fl) fc^LT^S. 

[0 0 1 8] » 1 HJWB«<Z>»g\ ^.fcylC^h^y 
^|9a, 9 b £Min-?2 5 0tei!lffi2 9fc£I> 

fiT, ^h7^tVl 5 t7^fiSOh7!/^i9 a t 

9 a, 9 b (-ttt-enoffiftHSrY, Y * Ta*1") 14, 

[0 0 19] ST, *W#*J4ft1\ *l**^»(w*5 
l^T, PId-7 2 3, 2 5©»»(C«5**«»SrW-jH 

gl 7 irt«n-7 2 3 i(OWO*IWi*M 1 110. 1 



~o. 1 2<Dmm\zhv, ^{iin-72 3 ktt-w*-? 

2 5 bOfttoWtm&ii 2140. 05-0. 0 8OM 

tan- 1 Ul+/i2) M*«»/i 

1, m 2©**»fcffiv*a*, 

al=tan" 1 (0. 12 + 0. 08) =11. 3' 

[0 0 2 0] £fc, f7^y 1 S^&tUIDt-ftvft 
2 30g^Ilj^a 2(4, #ffl^3-<^hfllC 
10 *S^TI4l. 2' WmSo LfctfoT, 
2 3(Cffffl"t-S*©*ft (««©ftU8») 14, 
£a (=al+a2 = 12. 5" ) fc + S^ ± a tf>$5 

»LT±o<Oft«-C2*©ii[*«:9IV^fcfct, 

JE#|I4, h7^ty l 5 0fej»S:^«fIB2*©iti|ft-c 

KBSiftfcM* (EAT, *tflUfl«#Z fclBU 

HWtlt Mf77^l9a, 9b^h7-ty 
20 1 5O«lWc»UTft«0*:(t«V^TV^5fc«), SVft 
LJ4. v^h^WO' Oit^lC, ft{f*!]n-72 30 

[0 0 2 1] 3MJ#9tt, ^lbO&jL£#*:±T, rt 
la-72 3*3J:tf*Mfl|u-7 2 5 e?^i5fe»«S: 2» !9 
(cjE^TWiTJOKRSr^Tofc. 0 2(^U 

■fc5fc* f^lio-y 2 3<oftmm*p<bkftmM2 l 

2 5©rtJSffi*&i:rtJSffi2 7 ©***S^ft:«aS£Mi 
30 Lfc<c1-fl*S:P 2, *MBl|o— ?2 5©rtflffi*'frJ:*s 
ib®2 9 0»Sr«A/ft3R3&s«spiBLi:)fc1-ftfl[Sr/3 3 k 

1, 32, 0 3£ra <t < U^P-7 2 3, 2 

TI402, ^3^ a< t?)/J^<ttWn-72 5^ 

^fc e rtffiSn — 7 2 3^^MI|n-7 2 5<0*I*jSIS 

7^1 5^iX5i'9lC ( tSi:7C^i!]^a 2^2" S 
« Ot7clC<fc<5) Tfo5/c^, »»«*T«-*Lfcft* 

oV^Tfel^«©K£i:*oTV^5. 

[0 0 2 2] 15, E6iC(i*«W(-«6by3sK"-KS 
*3S^3^^h(7)a2 3lli»IBS:^LTV^o ^ti^o 
HK^LfcJiplc, *2*JS^IB©«a^3^>M 
14, »l*Jft*ffi(C«LT^«|o-7 2 5<OK»®2 9 
so SrfiRffi<h IfctOTfcSo »2*lS*ffl(c*3V^T'{), 
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Mp-7 2 3<oftmm*fotftmm2 ioub%&As 

£&&/3 2, Mffln-7 2 5©rtflffi*fc*«E»®2 9 

omz&/vtzm&&mmL t fc+a** 0 3 ^ tfc^ 

£\ 02, & 3£a J;!?*^< ITWp- 

7 2 3, 2 5^*ft«:«fSf^ffl««Z^<t11S*5r. 
^t-J; »iSlllli»tti:K«(ctt*S:fi<ai^5rt 

ofctf, »lSBft»lBi:PI«(crt«*ift©f|«(cov^T 

[0 0 2 3] *fc, H7, H8(^i*«MIC«5hy^ 

3 jiis^tticfc^-ai, v-5i9oftmm*&tftm 

ffi 2 9 aftgrttA/tfRftSSIIMI L * 3UI 
1 £a<fc 9*:#< 1 9<0*H» 

^i^im^<M5:^i-ctfc 0 18 

[0 0 2 4] Jm±l?A*ttSllK*«©RWSrl»^SdS, 
[0 0 2 5] 

[36WO»«] Kl^tipt, M#«1K:«S hy 
#-K^£^3^vMc£fttf, «i*iRi-iH«*sBlP 
Lfc+^ffi«^«rtStt, «io[5]CttoHHii:ei*$ 

«f|E#Dll«rtJc3tA+S3*©b7^y3flS-t^ 
«ffi»cP3«*|^-C*BBi^S8RS^ »2<0ia»»<0» 

*^n©^«t-db*ffidS«**tifc3lBOrt«n--7 

>T K«©h7y^ffilc#*r5lteftffidS»fifc*Jxfc3fi 

2fcU a l=tarr> (a 1+m 2) , h y tK- 
Kt^fiti3il?(cj;5»*:S!lliftSro 2, a = al + 
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n^^rt^MitdS, «rlEh7=^^©«feH4:^irlB2 

*<Dmmv&mztitzm®ft\ztfi£i-z>h<Db tfcfc 
^ *yVffimzm®i-%^t}<D®ttm\-tz>zb& 

10 [0026] «**2 (c«s h y kiw»^ 
jh,fc3t^>G0«i:. wHf>^[ia^^rav>ic^rR]-rs 

«tt ic j» IB^ £ V if 0>tob\z ft o TfiiR S tt P3 3!Iltt 

5 3*©b7=^^^^»ffilcP3Ji*|Si-C*IBPHtc 
£lS:£ft, »2©HI*5«iO*li«(cH»SJx5hy^K 

-7 * «r«^fc h y Ka#a^3 >r >htfoot, 

«rlE=-K/K*gfc«f|Eo -y t m 1, ml 

ISa-7i:«lfl3^>f K» 4: 2 t U al 
^tarr 1 Ul + ^2), hVtf-V+b<D»tim9\£ 
£Z>Mt*:ffiW}ftZa2, o = aHa2tnh MIE 
*©0-70*'M»fe5l*»*Lfc«lEb9=^-V©fti»|C 
*tUT±o©ft*-C2*©i«ISrg|v^fc4:#, ttlEtitt 

II3ffi<0ffi¥fcRW] 

[Hi] *«wtc«s»ai;3>f ^ho»m**iBS: 
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ft*©M«*^-rRW0-C*>*. 10 4 7 

5 • • • • b y K z • • 

7---TO 



h 7 y 9 3a 

^ Km 

£MI!|n — TOP 



m2] 




ttttB 




(8) 



!Rf9B 2 0 0 1 
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